Structure and function of the oxidation products of polyphenols and identification of potent lipoxygenase inhibitors from Fe-catalyzed oxidation of resveratrol.
Polyphenols have recently attracted much attention as potent antioxidants and related bioactive substances. These potent antioxidative polyphenols are very oxidizable due to their chemical properties, and their oxidation products must accumulate in the oxidizing foods when they are contained as the active ingredients. In this investigation, 30 polyphenols and related phenolics were oxidized with oxygen in the presence of a catalytic amount of Fe ions. Piceatannol, catechin, epicatechin, hydroxytyrosol, carnosol, and carnosic acid were oxidized very quickly. Sinapic acid, caffeic acid, chlorogenic acid, rosmarinic acid, gallic acid, propyl gallate, α-tocopherol, quercetin, and nordihydroguaiaretic acid were moderately oxidized. Protocatechuic acid, syringic acid, taxifolin, resveratrol, gentisic acid, secoisolariciresinol, and ellagic acid were oxidized for 19-20 days; however, their oxidation was very slow and did not complete. The other phenolics were not oxidized. The obtained oxidation products were next subjected to a lipoxygenase inhibition assay and the results compared to those of the corresponding phenols. Very interestingly, the oxidation product from resveratrol showed a high inhibitory activity, whereas resveratrol itself had no activity and its oxidation efficiency was low. To clarify the inhibition principle of the oxidation product, an LC-MS analysis was carried out on the oxidation product. The analytical results showed that they are the oligomeric and degraded compounds of resveratrol. Among them, the structures of three dimeric compounds were successfully identified, and their activity data clarified that the closed ring dimers were potent lipoxygenase inhibitors, whereas the opened ring dimer was not. It should be noted that resveratrol had almost no lipoxygenase inhibitory activity, contrary to some researchers' findings.